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[ASH 

f 1 Sh-MH^ 1-5 /an ^^5] o^t^* g-fe- 3|§o S oj^ jg^ 7 -|. 

^*1*V ^-^-ofl *q i h^I, £ *1) 1 B^^s]- <3^-3H ^§-*>B 

^ *H 1 B€*l£] sfl^i^ ig^ifldflAi X) i H^l^l^ ^ ^ ^ ^ 

3 ^>M-* 5>tt 3fl€^-S *fl 2 B*ffl*l« ^-«1*V <9H B^cf. *fl 1 

B^Itt 5-20 Afln ^ols. ^^i}. ^hv^ oj 3 = 

71 ^ T^J- $til<sRr S^r 

*fl 1 B31*l» ^*Rr £31, ^ 71^ t\ ^ofl ^ i h^I^I 

B 6f 
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°Jaa5 H^B *flE. ^ ~L aflS"^ {bubble-ink jet print head and 
fabrication method therefor} 

£ 2^ ^ °<ja ^ ^ *fl 1 6 <33. ^H^Rr £ i o] H^E SQccq 3g 

£ 3^ ^jtH^- ^ 1 oj 2 A>o]o] ^ ^-o} jpj A}- 

£ 4^ ^HJEL-irBl-^Ei-I- A>-g-^>^ ^AiAlz^-o.^. z\}2^Q BUB 1 °<Ja. 

£ 5a ^ £ 5b^ ^^^1 ^ <£|zM ^AJ^ ^I^aj-^. oflAl^ # 

^B ^ A>^1. 

£ 6a, £ 6b, £ 6c, 5. 6d, £ 6e, ^ £ 6f^r «J^sl <sj ^Aj^cfl afs. ^ 
<8H*! = flH *flB« «^-g- <^H<5}^ ^gSL. 

£ 7a, £ 7b, B 7c, B 7d, B 7e, ^ B 7f^r ^ ^a]^o)1 u^s. y] 

# °<JH3G B^B 312=-!- *l|3£«rfe- a o v ^-i- ^H^Hr ^§B. 
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£ 8a, S. 8b, 5E. 8c, £ 8d, S. 8e, £ 8f, £ 8g, 5. 8h, £ 8i , ^ £ 8j^ ^ 

i^cq gc 4^ ^*HH rc)-^ Bi-M. oj 3 ^j sflc-g. « 0 >^ o. ^ 

1, 101, 101', 101": 2, 102, 102'. 102": XI 1 °<j3 

2', 102c: ic*l 3, 103, 103', 103": XI 2 °Ja 

4, 104, 104', 104": <$3. 5, 105, 105', 105", 111: iLJL# 

6, 106, 106', 106": *1b| 7, 107, 107', 107": ic# 

8, 108, 108c: 35*1 ^eflolB 9, 109, 109a: #eflo] e 

10, 100, 100', 100": 31 1= 102a, 102a', 102a": XI 1 H«*l 

102b, 102b', 102b": X| 2 108', 108", 109': i£ p}i3 

108a: = Bj-o] 3]*1^B 108a", 109a': ISe^liS 

108c': SJ&e^l^H = 109a": ^t^/^S #eflo] e 
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A ^S\7)^ -f-sfl £#3^r "Safol ^<^}7fl £)5E^ ^ 

» ^tt °J 3. 51 (bubble- ink jet) SflH * zl 3Jo]cf. 

<2o> ^iHii, i^-oi ^-jl s|)^£7f $-^-%t ^ oj-qe). ^7>s ^e} 

7>^*>7l nfl^-ofl, ^iL7} ^*>7fl -S^jl 

<2i> ^-£31 7l#^ c^ol, oj H ^i = ^b)<sj «-^o] h^b] *0j=<9 

2)12: 7]#£ 10ld ^ ^^tf. ZL r&Jft Of 500-1 , 000 <^ 7fl ^) 

-£-A> ^«]^ 1200dpi ^ jfl^f *fl^£ ^ *I]S.7> Aj-g-* 3^) 7l 

am. 

<23> H.flH ^)IH(IO)^ 7l^r(l) ^0.3.^ °j£L 7>Bel^l(£Al 

<24> l oj a ^-^-5.(2)1- **fH ^£1^ oj a - ^ l-si]olH(8)^- in# #eflolH 

(9H 2\n ^£ 2]iH^Elt ^*Hr *|) 2 ojil *#S(3)« 4^ °J=L 3«K4) 

<25> o] ufl, OJ 3 - 3^ ^^g. ^|§>j7 f ^ o o l H ^^( 4)lfl o| oj H - 

7> 1H3€ tH#^l em °Ja ^^(4) $H ^#(7)^- ^§-*H h^h ^il^(io) ^| 
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<26> o]e^ ^ = (10)^11^, >0 1 ^ XI 2 °<}H ^£.(2, 3)^- °JH ^(4)^ 

^ A o V ^ tifll^r ^ #3 jL^ofl cg^o. ^^j. 

<27> ^11-1-^, £ 2 ^ JE 3^ iEA)*V wj-Sf ^oj, cj^ i^o} ^sj-^ ^ x oj 

<28> ^.cf -y->fl«i -gtg*^, ^ 2 $3 ^s(3)^ 3-7)1 ^ i oj 

3 *#S.(2)Sl ofl^7> <83. HiH(4H 7}^7fl 3*l^r^, ^#(7)^ <y a ^-^ol 
33r f°W^, ^) ^ ^ -2}-- S.^ol 7 flA}:g - olcf. 

<29> 5007fl ojAj-o^ Cf^o] ^( 7 ) o. i^].^ ^1 = (10)# XI ^ ^-f , 

°ja ^^i^oi av^ o.^*v *i]3=(io)« ^sflA^ i o o i H 

^#3.(2)3.-"^ 3- oj H ^(4) 7ie)(SH)7> $^*>7fl ^lsls^- MB «J|£. 

(10)1- Xl^^o) ^-t)-. 

<so> n*eW, A i 53 A 2 <ga. ^3.(2, 3)^4 o Jai0tH(4)^ ^ «fl«I£ XI 1 <8 

<3i> o]s)*j- *||e(10)<>1M, *fl 1 oj H ^5.(2)^ ^^o.^, §lEi(6)£}- H^H 

^e^ ^ i^^J ±_7\7\ 71 ^a] #efl^lH(8)^ #sflolH(9), 

^ HL^r £^ **fl 7l^r(i)* ^^oflAi #13^0.5. ^A*\$= ?H1 a) 
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*#3.(2)* ^-^-1: afliSRV 7l^r(l)Sl *|Bl(6) <§^^ 71^(1)^ # 

<ffl = l-eh2i^ D]^^ 7 > §1eK6) * ^> ^ Sl<* 

*}?}^r -?-3j7} ^^cf. 

(5)°1 ^Zfr ifflfi €r*fl*>7l ufl-g-ofl, 7l^r(l)^ fJ^H ^Zj-A], 71^(1)4 ilf 
(5) A}olcq ^j^oflA^ £ 5a^ £ 5b^l , cfl ^(Charging) <H] Sj^- ^f}- 

^ ^(Lateral etching)°l ^S*H 111(5)^1 ^7^ ^ofls. 7l^(i)S] ^^ofl ^ 

*1 (Notch; 2')7> l-^-^^>7ll *§^5\±± ^ ^^*V ^1^^H7> l-7>^^ &^l7l- SASS^. 

^ci, v Q ^|(2 i )7l- ^^*>7fl ^3*>^, an i °Ja ^S(2)« ^-sfl *fl 2 <8 

3 ^5.(3) ^ ^Bl(4)« ^#(7)<H1 W3^r jL-g-o] -i~g-<y*> 

Til S\JL, ZLofl of 5} £#*>^ #3 ^^Hr S-^o} l-$«a*>7fl ^cf. 
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^ ^ ^#°fl ^£)7iM- ^-i- -^^fl £#S]^r ^H^o] l§-<£i5}7)} 5\5m is}7) 

^. i£tgo| Cfs ^.^ o. 7 |^0] ^j;}. ^Tg^ ^ cfS. S^l^ll- ^ ^/ 

T 1 ^^°] ^^o]]^ *ofl t§^£]i=. ^ 1 oj 3 <^ ^ 

♦ iitf ^ ^ o}^, ^ 4^1 # 371] ^ ^ sl^s- *v i <ya 

£ a 4^ 71^ ^ofl tg^^ ^ X oj H ^g.9>\ JjL£..g. 
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^ hi sm. 

^€ 1 ^S.^1 ^-711 o o l^ ^1^ ^ o^Tfl 

*V *)] 1 HI- H^B 3|H ^ ZL ^S«o V ^* *H^*Rr C-ll oX 

^-^^ J£ cf-E- SLi^^i (Monolithic) tfHM ^ 31 = ^l^^ ^ ^ 

^(Hybrid) ^ °fl 31 = *H2^ 5.^1 3-§-^ ^ all 1 ^ 

HI- ^a.^! HflB 31= ^ zl ^l^wj-^ o. c)) oic). 

H-i- ^I^Kr °Ja ^H^ °Ja# 7}<i*V7i 3tb *1*<H1» 7l#, ^ oja. ^H 

4 <g^£lJl 71^ ^#*Rr ^^M- B^}^r HI- °c!33! B^B 3l = «ll 

<HH«-Ei 1-5 IM oj^Tlell- sflEl Oj H ^ 7 j. o^]^. ^ T^ofl 

^€ 1 B31*l, ^ 1 B^S}- ^1 71^ ^-^-^ t^*].^ 

7]%2) ^ofl 1 B3!*1S}- <S#*}B-I=- ^ Jl 1 B31*]£] ^ ^ ifl ofl *| 

4 1 B^l^l^ ^ ^3 ^ ^ §1-141- afl^JLiiL *§>^ 2 

B^l~b H# °<J33! B^B 31 = 1- ^l^*Vc|-. 

^a]^oii oj<>|a^ i 3^]^]^ 5_ 20 ^ golf ^cf. 
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<44> ^1 <£3H ^ 2]^*V oj 3 s 7 ].<g^7i 

^-«fl *ll 1 B31*l£]- f-711 ^r-S-SHr ° 0 lH ^^*>3E^- 7l^ &}- £ 

<H1 *l) 1 B31*l2f ^f5}£^ a o. ^ 2 ^31*1* *8^*Rr #7ll-& i^Rr Hi 

<45> <£-£^. ^AHlofl *g 1 H 31*11- ^*Kr #3l^r 7l^ <H igofl ! B 

31*1* ^^^>7i ^tb *)1 i ^iat ^, ^i i aiz|- a>-§-*H 

7}&2) <U ^-i: ^ ^14 ^ £^1 ^4 ^ tEt}^ ^l^Rr ^,§1^1^ 

<46> o] nfl , ^1 1 d}a 3 ^ ^ x H31*l7> <%3. ^WlSl ^ <y^t> ^Wl 

^ ^V^-HH^ 1-5 /mi ^^1 ol^7lsl# ^SL^- *fe sfl^iL^L 

oja ^ ttH: 31 ^l^o.S.^-Ei <^^7lEl o]ZlQ n^ASr °}^-5m ^^51^ w>eJ- 

<47> a, 1 ^A ^el^ ^s}-^", ^sj-a}-, I£ efl^liB, <^1^1 ^] , = 

<48> atb, ^1 1 B 31*11- ^*Rr #3HH ^ ^2l"7>^ SF 6 7>^, CF 3 7> 

^ ^ CHF 3 7>i ^ Af-g-^^ ^1 i 3^7}. 5 _2o m 

^r s S=lJl, #*1 ^]z|- 0 ^£ TMAH ^ KOH^ zj-^ o] ^4^* A]~g-*}<*] ^ 1 

B 31*1 7} 5-20 ^ ^^1 ^^£l£^ ^*j£lfe y>^^. 
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<49> x| 2 ^*Rr 7l#^ E}- X] 2 H«*l* n^7] XI 2 

^3- ^^Hr ^, 2 ^zj- A>-§-*H E}- ig^- 3*] ^z^} 

<50> o] nfl, xl 2 p>^h^ XI 1 B sfl^i^l *)1 1 B3]*l^ ^3 

4 ^ ^3 ^ ^ ^3 *>M~& ^ *8^5)*r y>^^>cf. 

<5i> £tK XI 2 ^4 n>>,3^ *>3^, ^Sfe>, IS el]7lAE ) ofl^A] 

^ *>M"S ^^^Jl, A]z]-7>iS SF 6 7>r^, CF 3 7>i «J CHF 3 7>i 

- A}^}^ %o] H>^^C|-. 

<52> ig-tgs} XlS« 0 >^^ XI 1 B^*l» *Rr X] 2 ^ ^Rr # 

<53> o] ^.0 ( oj 3 cj-^l^- 71 <a ^1 IB ell^iEt ^ 

^>tt 7 A, 0 33. , Bl^B^-I- ^*Rr ^-§S ^ -ft-S^S^ Xm°] ^ 

3 , ^ xj^^l ^-g-*H ^s}oi sg^g- jfl^AEf ££e]iae|l 

<54> -ti^^ ^*Rr #31^ 71^ <g Tgdl XI 1 IS Efl^l 

^ ^] 1 IS e)]7liE f I£E]4iZL2fl5t] ^_°S SflE^^C^ I £3] 

*1^B # = # ^*Rr 3, I£efl7|AE #£17}- <y ^ ^ 2 i£ efl 
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<55> ^bH*} o. S> #x$cj\ afla^^ A 2 B^^ll- ^*Rr ^7j) ^, <H ^ 

<56> o] ^ o. t oj a ±^ fg^Kr ^7^1^ 7]^ <aj ^ofl =e}o] g£. efl^li 

(mandrel)^- 7^)^ 7]& $HH ^«fl B^-BB t# -&3HB, ^ 3H7i o]]-g- 

laser ablation)B5. 0]= s^o| ^ #eflo]E ^o] ^q. 

1- ^ #3HB«fl 7V<i ^ <y-^*>^ 3BB ol 

<58> 1) 

<59> £ 6f» #2:^, Bi^^ ^ AS *flB^l <#JL*T- ^ 1 ^Al^ofl ttf 

€■ ^1- HUB «flH-(100)7> aflAlsH ^4. 

<60> ^ 1 ^aH]<^ b^B *11 = (100)^ °Ja« 7>1^>7] W *1 ^1(106), B^l^El^r 

(106) ^ B*} $H BBfKl05)* 500-800^1 B^ll^l ^e)^- 7]^(101); 

7lJ&(101)-i- W*Rr <%3. ^^Rf *fl 1 °JH *#S(102); 18^(104), 
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el^H^Ej* ^SKr Xl 2 °Ja ^"3.(103) ^ -B-S^^ szfl^ol i£ 
i3t ^r-§-*H IS e1|7lAE t &£.€\±n.^z] ^jlS XlE^Kr ^jofl 0]^ j±jr 
#(105) $H ^aj #eflolH(108); ^ ^(107)^1 nfl^ol I£ 4i3f 

#eflolB(108) $H ^€ ±^ #3HH( 109)1: S^W. 
<6i> xl i oj 3 ^-5.(102)^- 3N(104)7> fl*]^ 71^(101)^1 ^^H) 

*ll 1 B 31*1 (102a), ^ 7>Bel^l(£Al^l <£%s\±r 71^(101)51 ^ ^ 

^1 1 H^^l(102a)5!l- <^^>£s. ^ 2 H31*l(102b)3. ^^4. 

<62> X] i B31*l(102a)^ ^ ^#^1 Jf-^ 7fl^^7l 3*H, tiV^l- 

^°1 *lZL7flZX^ o o i 3 ^j^(i04) ^ ^#(107)^1 wfl^Xl ^ 

31&°1 ^ *11^^ ^^^-°1 ^al(104)^ sl^Hd^g- o j£L ^^1(104)^1 <y 

^ ^/-E^ <y^*> °c!H ^ ^ (104)1-^ <a^^(SAl^l &^-)XH^El 1-5 m 
^1^7lsl(SH)# ^ 31^1^: ^*Rr 2fl^o.s. ^3°!, 5-20 im # 

<63> xl 2 H^l^l(102b)^ XI 1 m^l^(102a)5l AQ$\ ^MHH A 1 B31*l (102a)sl 

^-tIM- sfl^o.^. 71^(101)51 ufol^l ^oixi ^=itf. 

<64> §1e1(106)^ Wl^^-ol ^o. ^ > #^#01 £ 3§^ ^El^Sl- 7-HV 

^xis ^i^oi^icf. 

<65> §lEi(l06) S)A iLJ>#(105)-& 0.5/an Jf-^flS. LPCVD5. f^HsHr %°\) 2)f$\ 

*§^Q ^El-g- ^^(silicon nitride), ^El€- ^^(si 1 icon carbide)^ A*} 
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rifl 6 l^(£^l*Ml ?£-§-), ^ ifl^wflol^# $H Ta, TaN, TiN ^ #3^4 & 

£ 7flwlEflol^ « 0 >^l#(anti-caviation layer; £Al*H ^^tf. 
<66> , ^ #slMH(108)fe el^H^Eil- ^*Rr ^1 2 ^#.3.(103), °J 3.^*1 

(104) ^ -fr^^sl sflei^- ^-^Ji, #3HH(109)^r ^(107)^1 ^ 

< 6 7> <ya.^tH(i04) f-sl -fj-s^s 33 ^(i07)£l sfl^ ^(107)^1 n^s. 

<H1 ^^t- °J3^^(104) ^ ^#(107)S] ^-K afl^o] ^a)^ oj^^u)- ^zl^ZL^* o] 

<68> mm] #eflolB(108)» *g ^ 0>}±r I£ e^lil^ SU-84 ^ °fl^-*l3l € 

S]^i4 l-^olc}=oi] o^efl 10-lOOjwn, «>H-*|*Mlfe ^ 30-40^ ^13. ^^tf. 
<69> o]2f ^-ol M. ^A)6\)°) S^ElAl a o >^l tfM. s^E ^^.(100)^1 

<70> 71^(101)^ ^^l^r ^(106)4 H^l^EiSf ^ i^^l dbi^>( 

<71> §lEi(106)^ Wl^n^l ^ ^#4 ^ #^ol ^#£1^ o,^ ^ 

-i-^r8r ^^3. ^e]^- 71^(101)^1 *1 

4. 

<72> zl cf^-, £ 6a<>11 ^oj, 7m(101)«^l^ ^(106)2}- i^^l i*}o] ji 

i^(105)<^l ^€4. 
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<73> iLJL#(105)-8r 0.5m LPCVDS. ^sHr ^ ^2^, 

^ ^A)miol^* j g sflAimH^ ^€ Ta, TaN, TiN ^ 

^-^4- ^ 7fl«l3H^ yj-^oj- 

<74> ojo^Ai, i oj 3 ^s(102)^1 ^*>^r 1 J=31*l(102a)» ^ 

*>7l iLJ:#(105) 3H^r 1 ^)7> ^Tfl JESS) 

JI, 1 H^l^l(102a)^ 5E^*Rr SS. ^3.(iEAl^l a}-§-*}<*| ^ 

<75> ol n)}, i S P>>i3.Sl 1 J=^l^l(102a)^ Sfl^^r ^ ^€ ^*]^ S^r ^l^L 

^flZL^^- o)j=l±- oj 3 ^^(104) ^ ii§(107)^ 2fS afl^^l ^Tjl&o] 3§ 

3 104 )-!-£] "^^-^H^Ei 1-5 m °1^7lel(SH)# ^1^* 

<76> HL*V, °1 ^11, ^1 1 B^I^l-g- ^ 4i3 sfl^^r ^ 1 efl^AEf 

Efl3Z)^O.S. 2flB)^^ ?A $H #3^, ^SfeV, ofl^l ^ ^ ^ 

<77> ! H^l^l-§- ^ 3xf)^ol * > 71^(101)^1 ^<£^ 1 H^l^l-g- 

^ D >^3 nm-ir ^ D}A 3S A>-g-^ ^.^(105)^1 tflSfl AlZj-^EM^^ £ fe 

TMAH ^ K0H ^ ^ (Anisotropic) CF 3 7}i, CHF 3 7}^ ^9] ai 



42-16 



1020030007935 #^ <Qx\: 2003/4/22 

<78> iLJL^(i05H tfl* *]z}- £ 6b<>11 SAltb ^ i H«*l(102a)* 

<79> ZL 7}# Ic^^ 1 J=31*l-§- P}ia Sfl^^- AjzJ- 

(101)^1 tflsfl ^Z}- ^Hfl^-a £ fe SF g 7 }^:7> A>^tj.. ZL ^4, £ 6c^l 5.^1^ 
zj-o], 7m ^#^-^-o)l^ 5-20 pm &o)m. £^ ego. ^ 1 3^^](io2a)7> 

<so> a) 7 ]x\ ^o]^}- ^ _a ^HHH *fl 1 Miffl*l(102a)Sr JLJL#(105) $H *H 1 H 

Alzf nfia. ^fle}* ^^^j7 ol^-i- A}-g-^ iiS#(105)2]- 7l^(101)# 
3-°5L ^zW& ?H1 ^*Rr 33 <L3- *ll 1 H^l^l-g- ^ Dfi 3 

^fl^-i- iLJL#(105)-ir sflEi^t!: ^ Xl 1 H3!*l-§- *)zj- n}^a. afl^^- *fl7l*} 

ji Aiz]- p>^ h sflEi^ ^^*h 71^(101)^8- ^m^Rr ^hi z\n ^£ 

<81> °1 ^-f , ^ 4^3 iim^r X| 1 H5ffl^l-8- ^z}- v} + 3_ p>^V7>^1 

^5j.nV ) ojj^Al ^]^, ^ ^ 5E^r ^E^^ « 0 >^O.S ^ 1> 

<82> ^.31^(105)3}- 71^(101)^1 l^tb ^^^r 3131^(105)^ tfl*Hfe ^el^. 

^ai ^zj-^ se^. 7i>l ^z^^-fr -f-^H 71^(101)^1 tflSfH^ £ai 

-f-sfl ^*53r>£^- *H S.S#(105)4 7l^:(101)ol z]-zl- ^14^o.s 
^JE Si^r 5! SLsL <£*$z>}<%x]*y, ^ o}s fl jas^(105)4 71^(101)^1 
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+ M Aiz|^>§4 ^zj-^ ^ ^>M-^ A}-g-*M ^.^(105)4 71^(101)^ 

< 83 > ^a] ai^^^- tis:#( 105)^ 71^(101)^- r^^S ^-f , 7]& 

(101)£- 71^(101)^1 « TMAH ^ KOH ^ °) ^ 

<84> n * ( Alzl-Al 7l^-(101)^l S^^l -^-^^ -^7l# ^ *f| 1 B€^l-g- ^13" v}^3- 

4€°1 ^lTl^cf. 

<85> ol^^ ( 71^(101)^1 M.S.%(105) ^H^Htt SU-8 ^ polyimide *}^S. 

vIlTlElti. n ell^l^E(£Al^l 10-100^, ufsj-^l ^1-711^ 30-40^ 

^^£131, vilTlElti. ell^l^H^ ^^l^d £E^ ^ZL^ZL^ ^ tifl^ ^ oj H 

*jwKl04), ^1 2 ^3.^5.(103) ^ II *}^aC£Al t^I 

<86> ZL £ 6d°fl £Altt »}Q ^"Ol, ^^^(105) 3H^r ^ 1-51W1B(108)7> ^ 

^ f-5fl°lB(108)fe °JH ^(104), *ll 2 0 jH ^5.(103) ^ ^-S 

^2:1 £&3h #eflolH(108)^l ^ ^€ *fl 2 °J 3. 

(103)^ <ya. ^ (104)^1 ^r°l7} 
<87> 1±Jl#(105) $H ^tH l-ellolH(108)7> t= 6e<5ll ^. o]; ^ 

i*l »elHB(108) SH^b ILtyo] sgs. ell^l^H7> JL<i & Ji<y-o.S ej-n] v-fl ol ^ , = 
sH ^s. e|^]AE^ oj a ^ (io4)^ B f^7|s <^^^ s ^ 
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40L*gS>) 3±K wfl^-t- ^#(107)^ jxfl^ol tg>^ tj>>iH(Ha1^1 

(107)-§r ^t_V ^ #3HH(109)7}- 

^# $eflolH(109)7> ^, *)1 l oj 3 ^5.(102)^ ^*Rr 3 

^^12 H^l^l(102b)l- ^^S}7) ^*H, 71^(101)^ ^^ofl^ ^1 2 5^1iH(£ 

^)7> ^7\) S.^S\JL, z\] 1 H€^l(102a)^ ^-Bf ^ ^ 

2 H3l*l(102b)£] 3fl^^- 5L^>^ i£ n>^a.(£Al^l A}-g-^ ^ ^ 

°1 ?H , ^ 2 H^l^l-g- MA 4ia afl^^r 2 e^liS t A>-g-^H iSsl 

^7>^1S i£ efl^liE ^ofl Al-sj-n]-, ^S^, ^^A] ^U)-, ^ ^ 

^3" HL^r ^E^Kr wj-^ AS ^ Sim. 

2 H^l^l-g- ^ D }i3 sfl^o] tg^xg jf , 71^(101)^ ^1 2 H^l-g- 

^ 4^3 ^ pfiH^ ^>-§-*>^ &M MA^i^ ^ °}^SLsL 

MA^. °1 SF 6 7} ^7} A>-g-^cf. ZL ^JZf, JE 6f«fl W}<4 ^> 

°1, 71^(101)^ ^aflfe 1 H^l^l(102a)^ 5-20/m 7]4£ 
(101)3] q^^l a<>]f 2 m^l^](102b)7> ^^^4. 

^ ^, *H -^^1 71^(101)^ K^.o\] -H-711- ^^12 H^l^l-g- 

MA v}^3. 3rfl^o] ^ ^eflolHC 109)^|- ^a] 1-3Hb(108)^ 

* 7 1313 7 o^t 7) ^-(101) ofl cfl^H mJ/arfal £iS UV 

^*>^ E# #3HB(109)2}- ^ #eflolH(108)l- Jitf 7j^^> 
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Tfl 71^(101)^1 5L^A\7}7} $\Hft f>}B. «1M 5g ^o] ofl§ 130-150°C«ll *| 

Q^s)^, 100)31 ^1S7> 

<92> (^AHl 2) 

<93> £ 7 f# ^-JL*>^, ^(Hybrid) y o V ^ 4^ ^ ^"^^ *l| 2 4^ 

^a^l H^H *H = (100')7> <^lAl£lol o|cf. 
<94> *fl 2 ^UH)o} «]]c (100l) ^ ^ §eflolH(108c)^ #eflo]H(109a)l- 

^ ^^-S. ^lS^cf^ ^^H^ £ 6f<^l H^H ^1-^(100' )sf 

^-1^1-4. n}-^, o] ^aHKioo')^ H^B. ^-ELaoO')^ ^^^r ^^*>7l 

<95> ^-o] 2 ^^Hl^ ^ Hj-Al t^«. ojr^ SigE «H = (100')^1 

<96> T£*\ t 71^(101')^ ^ofl ^(106')^ B^^E"!^ ^$)^±X\(S.A}-6}7] 

^)7> 500-800/mi -^1^ 71^(101' )ol ^til^tf. 

<97> Cf-g-, £ 7a<=Hl 5L^*> W>2f ^-ol ; 71^(101')^ ^ofl^r 1 <2}- ^ 

»o v ^^-^, JeLJl^CH^'H if, *fl 1 H€*l-g- P}i3 3flli(£Al^l ^) 

-i: ^>-§-*>fe Al^^^- ^-gfl ^ «§>^ oj H ^(104')^ o]^ ^ o]^ 

& o o i 3 ^ti](io4')l;^ <a^^(£Al*H ^-S-HH^i 1-5 um ^^^1 ol^7lel(SH) 
1- 5-20 j^rn £o]Wr ^ i H 31*1 (102a' )7> ^^^cf. 

<98> °)o]*\, 1 <%3. ^5.(102')^ q-^^11- ^ ^1 2 B€*l(102b')l- 

^^1-71 ^^V^, 71^(101')^ *H i H^^l-§- afl^^l- ^7}*1 »J 
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^<LsL ^4 X] 2 B3!4-§- 44 3fl^(£A]^l g^)^ 44 

4 44 44^^: -f^fl 4^-<lS. ol w)-^ 0.3L 4444. ^ 14, 

£ 7b°fl 5l4t!: 44 ^o], ^4 44(101' )4 ! e ^1 ( 102a ' ) ^ ^ 

XI 1 oja ^3.(102')* ^*}JL XI 1 H314(102a')4 ^444 4£r ^3 £ Xl 
1 B314(102a)4 5-20 m ^44 Xl4t!" 71^(101')^ 444^1 ^ 3 

XI 2 B 314 (102b* )7> ^44. 
<99> n. jf f ^43. 44 ^4 44(101' )s} JL^^l -fr<a€ -R-4#4 XI 1 ^ XI 2 H 

3l*l-§- ^ *>^3. simo] X1444. 
<ioo> zl cf^-, £ 7c<Hl 5L4tb 44 ^ol, 7l^r(101')4 ^oflfe ^Hg-(4)4 Vacrel, 

Riston ^§-4 ^ ^4X)4 444*i 3|4^HSl = 4°1 31 4^H( 108a )7> 7} 

1 £ 44<H1 4*11 4444H €4. 

<ioi> o}o]*\ t £ 7d o^) 5=43. 44 314, ^s^i* xl 2 

^s.(i03') ^4 -fj-s.^4 ^fllM ^€ is 4^3.(108' )» 4-§-44 44 ^ 

(Ultraviolet :UV) 2t3M ^34 ji, o. ^4 £.44 ^# 3l4^H(108aH ^ UV<H] ^# 
44 &4 ^444 ^ 4^4^(108^4 ^44. 
<io2> =l 5. 7e°\] £4tb 44 ^4, uv<Hl i^#44 &4 ^444 ^ £-44 
44^H(i08a)4 4^4 ^(i08b)£- ^4^* -§-*fl 4444 XI444. =1 ^4, 

44(101') 4°^ *ntH(104') ( *l) 2 0 J3 ^3.(103') -^4 -frS^-S7> ^4 

^4 €3l4B(108c)7> ^44. 
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<i03> o] -#eJHH, ^ 7f<H] £Al*V w]-<2f £o] t s.s, efl^l^B fAS ^l^^l, ^= ^ 

^sjojcjc jgjg.cq ^ #eflolH(109a)7> ^ #efl°l;e (108cHl 
7}<1 ^ 7><y-£H ^s^, ^1^(100')^ ^11^7]- f^JL^th 

<104> (^Alofl 3 ) 

<ios> £ 8j-& %i-ZL^>ig, H 0 V ^°-S. Ht^&i *)] 3 14^- 

SflH 31 = (100") 7}- o|t^. 
<ioe> 3 ^Al^]^ sj]H.(100")±r °<JH ^tH(104")» fl^Kr ^ #3Hh^ 

(109a")S <£*\)S- ^lStb^ ^ ^HItt £ 6f ^ £ 7f<^l ^*}- ^1 1 ^ ^] 2 

^a]c^i^ = flH ^^(loo, 100' )sf ^^^0.5. ^<^}cf. tcj-ej-A^ o] ^Aj^l^ £^|E 
^11^.(100")^ ^^^1 tflt!: ^|^>7lS 
<107> oJ<2]- ^-o] ^ 3 ^XH<>] .£^5^ « 0 V^1 ^M. 0^3} £S e S)l = (100")^ 

<108> §1EK106")^ E^^^e^ ^-C. ^^^K^l^l $>^-)7> 

500-800^n -^1^ 7]^r(101")°l 
<109> zi cf-g-, -£ 8a*fl iEAltb ^-ol ; 71^(101")^ ^1 1 

IH^S, iLJi#(105")ol *g^€ ^, *f| 1 H^l-g- ^z|u>^h ^(JEA^l £>-g-)-g- 
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^^(104")#^ ^^(B^M SM-HH^ 1-5 fm o]^7l^(SH)» 
#jl 5-20 jmi <££r afl 1 B31*](102a")7} ^^^cf. 

<110> °]°\*\, £M ^z|Al 7l^-(i01")^ €^ -R-<?m -H-7l#J2f l B 

<m> H ^, £ 8b°ll B^f)- *M 7l^r(101")^ ^ 1 BJl^(105") ^ 

jam, <=fl» 1-^ 10-30^m ^^1^ BB e1]^l^B(108a' )7|- BB efl*l^B(108a' ) 

^ £ 8c°\) 5L*]& w>2} ^ol is <4^3(108")1- *H-*H UV ^ M'&^r IS 

<H2> n TJjzj- £ 8cH a}^- ^-ol, ^1 i BJL#(105") ^Hl IS^li 

B l-^(108c')7l- ^^t}. IS^l^liB l-=(108c')^ ^T]^ *fl 2 0 jB ^ 

3.(103"), 6 Ja ^«Kl04") ^ -R-B^-i- aH^S}7fl 

<H3> i BJifKl05") $H ISefl^liB #J=(l08c')7> 71^(101")^ # 

£ 8e<Hl B*l*b ^KEpoxy resin)7l- ££ efl^E 

(109a')7> BB ^^^cf. 

<ii4> n_ cf-g-, £ 8 f^l B^lt!" ^-^1, £S 3l*lBB(109a')^r ^#^) sB^o] ^ 
€ IB ^3.(109' )^1 UV B^ ^ ^^*<H ^E^Sjji, ZL ^4 B 8g 

^1 B^*}- ^o], b#(107")°1 ^tH/^ l-eflolB(109a")7> ^^cf. 

<iis> %*}/^ «eflolB(109a")7> ^€ Jf, ^/B# #3HB(109a") $Hl£r B 8h 

d|| £ Al*v ^o], *|] i oj 3 ^^-^(io2")l- ^^^>7l ^tb ^zm3HH ^ 
/Bt f-efl°lB(109a")» 11^71 ^tb >fl 2 BJi#(lllH ^4gtf. 
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<H6> ^4^, £ w>5f £ol ( o o t h ^^p-^ ^ ^ ^1 2 

S^l^(102b")l- *§^*}7] $\*}^ , 7)^-(101")^l *)1 1 B€^l-§- ±\A v}^3. n 

<H7> o} nfl, ^ 2 H«*l-8- ^ 4i3 sflieH ^Sfl 7l^r -Sj^ofl cfl*V 

^o) t]*\ ^ ^ t IS^liE #H.(108c')^ 71^(101") a>o]^ cfl^ 

<?M ^zHl s]*fl lc*l*(102c)ol o] i^l#(102c)£: 7]^ 

(101")^ ^^l ^lBl 2fl 1 B3I*l(102a")°11 Sl«fl ^BKi04")S^-El *g°l 

^1 ^ 1 ^#3. (102") 2} ^zVofl ^^l§}7l nfl^-oll, <yiflAl *H i oja ^5.(102") 

1- **fl 2fl 2 ^3.(103") ^ °JH ^^(104")« ic^(107"Hl ^^-s]^ 

°6'3S1 *-§- ^ ^^o. n]^]^ 

<118> o]^ ^-o] ^5} -2- AlZ]-o] ^j^s} :f , 7l^r ^Jf^-d^ ^ l E^j*] 

(102a")^ ^1 211 1 ^-^-S.(102")«- ^^^>J1 2fl 1 H 31*1 (102a") ^ M^Tm *}• 

^ 211 l B31*l(102a")^ 5-20w a°l# 71^(101")^ ^-^H 3 

°li 3Hr 3-^ 211 2 H 31*1 (102b") 7} 

<119> ^51^- Ti^l ^z}-X| 7l^(101")Sl a^ofi -fi-<y^ -fM!--*}- *H 2 H 

^1^1-g- Alzl- p}^£L 3)l^ol ^l7l^Cf. 
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<120> zl c]~g-, A 2 ^.^#(111)^- -f, IS el^liS #^(108c')7> -g-nflofl ^ 

*fl -§-*fl£H ^T^t]-. n. 14, <3a 11^(104"), ^ 2 <8H ^5.(103") ^ fs? 
S7} ^^s)JL, H^H «fl = (100")^ ^12:7]- ^S^rf. 

<121> ol^Hl^i W>4 ^o], U]M. o o l 3 ^J s^e Sjjt: 

H- t« -g-*U £#5)^ °Jh^°1 ^^§>tii ^ ^i^-^cf. 

<122> SL*V, M. i^o] ^M. oj^^l ^ zl 7l^o) ^Tg^ 

<123> t£^, M. Mj-^o} ^.M. oj^^jj = £ ZL ^S^^: 7l^ ^oj]^ ^ 

1 <33 #^ JjL£.^ Tg^ol ^i?HH ^1 ^ 1 

^sL£] Jf^-<>] S.t\- 3.7]} Q°-S.*], *g^5\±r *fl i <aa. ^#3. 

3 ^4 ^zJ-a] ^ oflei# ^ &o_ ^ o>u]e> ^ n}^ 3711 ^ ^ 



42-25 



1020030007935 ^^ <£t.\: 2003/4/22 

<124> gc^ -M. «V^o} t^l- oj^^j sr^H = * ZL ^2:« 0 >^^ 7)^ ^ £ 

3-§-^ *r aZ— — , ^-g- ^^7} rf^tb 
<i26> 2L^, cy^^j gflc hi ^ 71^.4 oj a ^Hel^l 

^ ^^S^W 3711 sq^S -jTgofl ^ 1 oj^ ol^ # ^7]) ^ 

<127> 21 fV, ^9] oi£L^l ^ ZL ^lS^^r ^ ^ 

. zz^M- ^tg^. ^Ai^ofl ^3*] <>}M*>^, ig^HiAi 



42-26 



1020030007935 2003/4/22 

[^^^^] 
[%^^ 1] 

7i#*Kf ^at 7><i^>7i *n^l# 71^:, ^ # 

7l ^t*!^ ^E)^ #7l 7l^r# ^-f-SRi- if-*Rr 2.^S]^ tH-i- 

^a^I 5^1, 

#7l ^^Rr, 

#7l ^ ^ ^l^t}- #7l oja ^^1"^ ^ *>l4<>fl 

1-5 /ai ol^Ti^!- n&±3. #7l <%3_ %V]7} #7l 71^ 

^<H1 *)1 l B31*l; ^ 

#71 *)1 1 B 31*1 5} ^-7)1 #7) 7]## ^-f-^ #7l ^^^l- ^*>5^=- # 

7l 7}^ ig^l #71 ^1 1 HigUlS}- ^^KE^f ^#S)J1 #71 afl 1 H^l^^l 
^31^HH #71 i H^^l^l ^^sf 133 ^ ^o] csl-u}-!- ^ 

2] 

^1 1 "M 5^^, #7l ^l 1 B^l^l^ 5-20 jum ^3 ^ols ^ 
3] 

^ 7>^*l-7l ^^Y ^-<1^1» ^^tt 7l^-§- ^yl§}^ 

^1; 
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^^^>£^- >*7l 71^ E}- ^ofl ^-7] 1 E^^l^ o^^JL 
IQtt 4] 

*fl 3 31°]*], ^7} *fl 1 B 31*11- *§^Kr #?Hfe, 

A cM <H #°\] <#7) 1 H33*l«- *§^*}7) *|] 1 <*)Zj- P}i3t 

^-71 7i] i p^a.!- A}.g-sH ^y] 'U #^1 ^ ^ aiz]- 

^ 3^ ^*Rr 3; ^ 

5] 

*fl 4 %Hl &<>H, ^7i 7)1 i ^z^- n>^ 3 ^ ^ i h 31*1 7} ^-71 <ya. ^*H^ 
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ol ^ Hfl^^) sfrg q o] oj 3 ^tH#^ ^^o.S^-Ei ^7^ o]^^ 

7] 

*)1 5 %H1 SZ^^, #7l *fl l ^ p>^h^ efl^li 
8] 

*H 4 %H1 &<>H, 

^•71 *)] 1 S^l^ll- ^*Rr #3HH ^1-71 ^ ^2]-0 Alz| 7 >^^ SF 6 7>i, 

CF 3 7>i ^ CHF 3 7>i # A>-g-^>o^ ^ l B^^l7> 5-20 //m fJJflsl £ 

A o v 7l 1 S^l^ll- ^ ^ ^ TMAH ^ K0H 

5+ ^4^* ^1~§-*H A o v 7l 1 H31*]7> 5-20 /im f^S] S^lS. 

9] 

*)1 3 540^ , ^"71 *fl 2 JL^ll- ^*Rr #7) ^7]]^, 

^-7] 7}%$) E} ^ ^-71 2 ^^§>7l 2fl 2 ^ n}A 3f ^ 
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^7} *fl 2 ^ *}-g-SH 7}^ ^"71 El- ^-g. £# AlZ^Hr ^ 

[^T 1 * 10] 

*i #7l i ^ i&q ^ ^ ^o} ^VM-!- ^ 3fl^^.s. 

11] 

*fl 10 ^ 2 4i3r ^El€- ^SJ-^, ^s^, II 31*1^ 

12] 

9 *cMl &<H*1, ^-71 <^z}-£- ^7}il SF 6 7>i, CF 3 7>i CHF 3 7> 

13] 

*ll 3 %H1 &°H, #7) 7$ 1 H€*l# ^*Kr #7] ^Tfl^ A J"7l 2 

14] 

^1 13 %H &c>H, 
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#7] 3X1] Bio] <§^<£ nfA 3 f A}-g-^ ^-71 ^f- s|7]AE f iS 

[^•=p-* 153 

^■71 XSEfl^H 1-JE.7} ^7l 71^51 <H ^ofl *)] 2 i£ ^|ae| ^ 

^"71 ^ 2 Ell^liSt ^-7] nflElol fgA£Q v\^=LWr A}-g-*}<^ M e) 
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16] 

*l) 15 SU^, #7l 2 B^l^ll- *§#*Rr #71 #711 * #71 5M5ll^liH 

[3^* 17] 

^1 3 %H1 Xl^A-l, ^-71 2 S31*lt- ^*Kr #71 ^-711 ^, #71 7l^ ^ ^ 
ofl #71 ° 0 l£L ^<2]- ic## ^*Rr D] ^^SLS. *}*= ^1" °J 

18] 

^1 17 * 0 H1 5^*1, #7l #71 ^??Rr #71 #31 ^r, 

#71 7l^ ^ ^o^l c^ol g£ efl^AEf ^J; 

#71 <%EL ^Bl, °ja ^-9] -^-S.^^ 5^^ol tg^ig D }A 3f Af-g^o} 

^# #sfl°lH, ^ eflol^ ofl^-efloi^^ ^s^oi u)el ^ # 

efl °1B ^ *m* #7l ^ ^eflojH^l 7><i ^ ^SRr S^>^ m o_ 
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